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by Educational Attainment* 
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EDUCATION IS GENERALLY assumed to have far-reaching beneficial consequences. At the indi-
vidual level more education tends to imply better health, wider economic opportunities, and 
greater autonomy, especially for women (Federici et al. 1993; Jejeebhoy 1995). At the aggre-
gate level the educational composition of the population has long been considered a key factor 
in economic, institutional, and social development (Bellew et al. 1992; Benavot 1989; Hadden 
and London 1996) and in the rate of technological progress (Grossman and Helpman 1991; 
Romer 1992). The extensive theoretical and empirical literature on the relationship between 
human capital formation and various aspects of development is not reviewed here. 1 instead, 
this research note demonstrates the feasibility of multi-state cohort component population pro-
jections for groups defined by different educational attainment. With the increasing impor-
tance of education in a knowledge-based economy, this approach can make a contribution not 
only to the field of demography, but also to long-range economic planning. 
The multi-state approach 
The increasing awareness over the past decade of the importance of human capital in 
development has stimulated attempts to estimate and project the educational composition 
of the population. Most empirical studies have approximated educational stocks in terms 
of enrollment ratios or illiteracy rates (Mankiw et al. 1992; Romer 1989). What is needed, 
however, is a complete matrix of the composition of the population by age, sex, and levels 
of educational attainment for different points in time. Many attempts to measure human 
capital stock have failed to meet this goal because of problems with country-level data and 
the lack of appropriate demographic methodologies (Ahuja and Filmer 1995; Barro and 
Lee 1993; Dubey and King 1994; Kyriacou 1991; Nehru et al. 1993; Psacharopoulos and 
Arrigada 1986, 1992). Ahuja and Filmer (1995) came nearest to our approach by taking 
existing UN population projections and superimposing onto them an educational distribu-
tion estimated for two broad age groups (ages 6-24 and 25 and older) from given sets of 
enrollment ratios and UNESCO projections. Using this approach they projected the educa-
tional composition (for four educational groups) for 71 developing countries. Apart from 
the lack of more detailed information by age, this approach was also of a static nature: it 
An extensive international bibliography is given in Brock and Cammish ( 1997). 
* Reprint from Population and Development Review, 27 (2), pp. 323-339 (June 2001). New York. 
NY: The Population Council. Reprinted with the permission of the Population Council. 
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did not allow the educational composition of the population to influence fertility despite 
the marked educational fertility differentials found in most developing countries. 
In this study we apply the demographic methodology of multi-state population projec-
tion to the task. This method is based on a multi-dimensional expansion of the life table 
(increment-decrement tables) and of the cohort-component projection method developed 
at the International Institute for Applied Systems Analysis (IIASA) during the 1970s (Keyfitz 
1985; Rogers 1975). The multi-state model divides the population by age and sex into 
"states." Originally states were conceived of as geographic units, with the movements 
between the states being migration streams. But a "state" can also reflect any other clearly 
defined subgroup of the population, for example groups with different educational attain-
ment, with the movements then becoming educational transition rates. The projection of 
human capital stocks by age and sex is an ideal example for the application of the multi-
dimensional cohort-component model, because education tends to be acquired at younger 
ages and then simply moves along cohort lines. Change in the educational composition of 
the total population (aged 15 and older) is typically caused by the depletion (through mor-
tality) of less-educated older cohorts and the entry of more-educated younger cohorts. 
Figure 1 shows the specific structure of the multi-state model chosen for this study. It 
subdivides the population into four distinct groups according to educational attainment. 
Each subpopulation is further stratified by age (five-year age groups) and sex, and can be 
represented through a separate population pyramid. The key parameters of the model are 
three sets of age- and sex-specific educational transition rates, that is, the age-specific 
probabilities for young men or women to move, for example, from the category of primary 
educational attainment to that of secondary attainment. Although this model can handle 
transitions at any age, for example as a result of adult education ca;npaigns, in reality 
transitions at older ages are very rare. Transitions here are concentrated in the age range 
below 25 years depending on the kind of transition. Another important feature gives this 
model a dynamic element: it considers different fertility rates for different educational 
groups. Hence, even with constant status-specific fertility, a change in the relative size of 
the educational subpopulation results in changes in the fertility rate of the total population. 
This feature significantly influences the results discussed in the data section below. Mi-
gration and mortality are only considered by age and sex in this application. While for 
international migration we assumed a hypothetical distribution by education, we did not 
feel in the position to do so for mortality. 2 As more empirical information becomes avail-
able, empirically founded educational differentials may also be assumed for these two 
components of change. 
Social science tells us that not only fertility rates, but also school enrollment rates 
(flows) tend to depend on the educational composition (stocks). There is much evidence of 
intergenerational transmission of education. For this reason we also run some special sce-
narios that take account of such feedbacks. It is useful here to distinguish between first-
order feedbacks that represent compositional effects resulting from educational fertility 
differentials, and second-order feedbacks that represent behavioral responses to changing 
stocks. Although there is little reliable empirical evidence to model such responses at the 
Data are available from surveys on infant mortality by education of the mother, but neither this 
information nor the information about surviving relatives is sufficient to study the educational 
level of the person who dies. As discussed in Lutz et al. ( 1999), mortality differentials have 
significant effects only for the size of the elderly population. They are less relevant for the study 
of the working-age population. 
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Figure I: Structure of the multi-state population projection model by level of education 
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macro level, we will describe an experimental scenario incorporating such second-order 
feedbacks. 3 
It is evident that under such a setup, educational projections cannot be simply superim-
posed onto given population projections, as has been done in previous studies. Population 
projections must be carried out as an integral part of the exercise, since alternative educa-
tional scenarios will result in alternative fertility trends. The educational projections pre-
sented here, therefore, expand on the demographic assumptions of IIASA's newest and 
still unpublished world population projections, which will document our more extensive 
projections (Lutz 200 I). Our projections pick up methodological recommendations made 
in Frontiers of Population Forecasting (Lutz et al. 1999). The substantive fertility, mor-
tality, and migration assumptions are largely based on recommendations in the National 
Academy of Sciences report entitled Beyond Six Billion (Bongaarts and Bulatao 2000) and 
are specified in detail in Lutz (2001 ). 
Population projections by level of education are a logical next step in improving popu-
lation forecasts and making them more relevant. As discussed in Lutz et al. ( 1999) adding 
education to age and sex as an explicit demographic dimension in population forecasting 
also affects the demographic output parameters themselves because a significant source of 
so-far-unobserved heterogeneity is being observed and explicitly endogenized. It may, 
therefore, be considered an improvement, even of the purely demographic output parame-
ters of the projection. More importantly, however, the future educational composition of 
the population is of interest in its own right. 
4 
We thank an anonymous referee for encouraging us to present such a scenario. 
For a detailed listing of countries by region, see Lutz ( 1996). 
Table 1: Estimated share of the population above 15 years of age (in %) by education and sex in 2000, and projected shares in 2030 according 
to the "constant" and "American" scenarios 
2000 2030 - "Constant" scenario 2030- "American" scenario 
No Primary Secondary Tertiary No Primary Secondary Tertiary No education education education 
Region Ml F Ml F Ml F Ml F Ml F Ml F Ml F Ml F Ml F 
North Africa 33 55 21 17 32 20 15 8 14 34 28 21 44 35 14 9 13 30 
Sub-Saharan 
Africa 33 52 42 34 21 12 3 1 20 36 52 44 25 19 3 l 17 30 
Northern America l l 7 7 49 51 44 42 l l 6 6 49 47 44 46 l l 
Latin America 12 15 39 39 39 37 ll 9 3 4 35 35 51 50 ll ll 3 4 
Central Asia l 4 4 7 77 77 17 13 0 0 1 1 84 86 15 13 0 0 
West Asia 19 34 39 33 29 23 14 10 10 25 35 29 44 37 11 9 9 22 
South Asia 39 66 23 17 32 15 5 2 12 37 48 44 33 15 7 4 12 34 
China and CPAa 10 26 36 37 51 35 4 2 2 7 21 29 71 60 6 4 2 7 
Pacific Asia 23 33 37 36 31 24 9 6 9 15 42 42 38 35 ll 8 9 14 
Pacific OECDb 0 0 19 22 54 55 26 23 0 0 8 9 62 64 29 26 0 0 
Western Europe 5 8 23 28 53 49 19 15 l 3 ll 14 57 54 30 30 l 3 
Eastern EuropeC 2 3 30 39 58 49 10 8 0 0 16 19 73 69 ll ll 0 0 
Former Soviet l 0 23 27 60 57 17 16 Union 0 0 10 11 71 68 19 21 0 0 
World 18 31 30 28 42 32 11 8 8 18 33 ~2 48 40 12 10 7 16 
'China and centrally planned Asia includes Cambodia, China, Hong Kong, Laos, Mongolia, North Korea, Taiwan, and Vietnam. 
h Australia, Japan, New Zealand. 
Primary Secondary 
Ml F Ml F 
21 17 44 36 
38 33 33 28 
6 6 48 47 
28 29 49 48 
1 1 72 74 
28 24 43 38 
35 32 38 25 
23 30 60 50 
33 34 40 37 
8 9 58 60 
ll 14 56 54 
14 18 67 64 
9 10 66 64 
26 26 48 41 
' Albania, Bosnia-Herzegovina, Bulgaria, Croatia, Czech Republic, Hungary, Macedonia, Poland, Romania, Slovak Republic, Slovenia, Yugoslavia. 
M = male; F = female 
Tertiary 
Ml F 
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Table 2: Estimated population above 15 years of age (in millions) by education and sex in 2000, and projected population in 2030 according to 
the "constant" and "American" scenarios 
2000 
No Primary Secondary 
education 
Region Ml F Ml F Ml F 
North Africa 18 31 12 9 18 II 
Sub-Saharan Africa 56 90 71 59 35 21 
Northern America I I 8 8 59 64 
Latin America 21 27 67 69 67 67 
Central Asia 0 I I I 14 14 
West Asia IO 17 21 17 16 II 
South Asia 180 284 108 74 149 65 
China and CPAa 52 133 192 191 270 180 
Pacific Asia 39 55 61 61 51 41 
Pacific OEcob 0 0 12 14 33 36 
Western Europe 8 14 42 53 96 94 
Eastern EuropeC I 2 14 20 28 25 
Former Soviet I 0 20 28 53 59 Union 
World 386 656 628 606 888 690 
'For countries included in this region see note to Table l. 
M = male; F = female 
2030 - "Constant" scenario 
Tertiary No Primary Secondary 
education 
Ml F Ml F M I F M I F 
8 5 14 34 28 21 44 35 
6 2 71 128 180 157 87 69 
53 53 2 2 IO 9 76 79 
18 16 8 II 97 103 141 147 
3 2 0 0 0 0 26 29 
8 5 II 28 39 32 50 41 
23 9 96 279 370 329 250 113 
19 10 12 46 141 195 477 408 
14 II 24 37 105 110 96 90 
16 15 0 0 5 6 40 44 
35 29 3 6 23 29 114 112 
5 4 0 0 8 IO 35 36 
15 16 0 0 8 II 61 67 
224 179 241 570 1.014 1.013 1.498 1.272 
2030- "American" scenario 
Tertiary No Primary Secondary Tertiary 
education 
Ml F Ml F Ml F Ml F Ml F 
14 9 13 30 21 17 44 36 22 17 
IO 5 60 107 132 118 115 99 41 34 
69 78 2 2 IO 9 75 79 70 78 
30 32 8 II 78 84 136 141 54 56 
5 4 0 0 0 0 23 25 8 8 
13 IO IO 24 31 26 49 42 23 19 
52 27 93 252 269 240 296 185 111 71 
41 29 13 47 152 202 405 342 IOI 88 
26 21 23 36 84 88 102 96 44 40 
19 18 0 0 5 6 37 41 21 21 
59 62 3 6 22 29 112 113 62 61 
5 6 0 0 7 9 32 33 9 9 
16 21 0 0 7 IO 56 64 21 25 
359 322 224 514 819 839 1.481 1.295 588 528 
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Data on education 
The educational projections are carried out at the level of 13 world regions. 4 For each 
region the population is split into four groups according to educational attainment. The 
four education categories, which are meant to follow the international standard classifica-
tion of education (ISCED) and reflect data availability, are defined as follows: 
1) No education: Applies to those who have completed less than one year of formal school-
ing.5 
2) Primary education: Includes all those who completed at least one year of education at 
the first level (primary) but did not go on to second-level studies. 
3) Secondary education: Consists of those who moved to the second level of education, 
whether or not they completed the full course, but did not proceed to studies at the 
tertiary level. 
4) Tertiary education: All those who undertook third-level studies, whether or not they 
completed the full course. 
The following procedures were applied for estimating the starting population for the 
year 2000 by age, sex, and education for the 13 regions. First, the population by age and 
sex for each region was estimated by aggregating the specific country data for the year 
2000 according to the medium variant6 of the estimates made by the United Nations (1999); 
next, the educational composition of the population by age and sex for 2000 was estimated 
based on individual country data, which mostly stem from census and survey information. 
The individual countries were chosen so as to be representative of their region and to result 
in maximum coverage of the populations of the respective regions. For details, see the 
Appendix. 
These regional estimates, shown in Tables I and 2, yield the educational composition 
of the world population in 2000. Of the total population of slightly more than 6 billion, 
4.3 billion men and women are above age 15. Of these, 18% of all men and 31 % of all 
women are still without any formal education. At the high end, 11% of the world's adult 
men and 8% of adult women have received some tertiary education. Table 1 shows that 
these global averages mask enormous regional differences. For women with some tertiary 
education, the range is from 42% in Northern America to 1 % in sub-Saharan Africa. In 
South Asia (mostly India) 66% of women and 39% of men are still without any formal 
education, while in Pacific Asia (mostly Southeast Asia) these percentages already have 
declined to 33% and 23%, respectively, showing a much smaller gender gap. The smallest 
gender gap in education is found in Northern America, followed by Europe. 
Fertility tends to vary strongly with the level of female education in most countries, 
particularly in those that are in the midst of the demographic transition. This information 
can be derived from a wealth offertility surveys (Demographic and Health Surveys, Fertil-
ity and Family Surveys, and others) that have been conducted in a large number of coun-
tries around the world. The widest fertility differentials by educational level are observed 
6 
In certain instances where data were lacking, illiteracy data have been used to estimate the "no 
education" category. Since it may take up to four years of primary education to achieve literacy, 
this approach tends to overestimate the proportion in the "no education" category. 
Because the starting year 2000 is more recent than the dates of the last empirical information 
available, this estimation of starting conditions involves projections for a few years. Such pro-
jections generally followed the assumptions made in the UN median variant for 1995-2000. 
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Table 3: Total fertility rates by region and by women's level of educational attainment, 1995-
2000 
Region Total No Primary Secondary Tertiary 
education 
North Africa 3.56 4.50 3.23 2.46 2.27 
Sub-Saharan Africa 5.52 6.13 5.53 3.99 2.35 
Northern America 1.95 1.93 1.93 1.95 1.96 
Latin America 2.69 4.93 3.40 2.14 1.61 
Central Asia 3.16 n.a. 1.98 3.30 2.52 
West Asia 4.14 4.94 4.44 3.54 2.57 
South Asia 3.38 3.80 3.34 2.54 2.18 
China and CPA a 1.88 2.43 2.14 1.63 1.08 
Pacific Asia 2.53 2.55 2.85 2.36 1.88 
Pacific OECD3 1.50 1.50 1.50 1.50 1.50 
Western Europe 1.64 2.24 1.71 1.64 1.52 
Eastern Europe3 1.44 1.62 1.64 1.44 1.15 
Former Soviet Union 1.41 1.29 1.30 1.43 1.39 
' For countries included in this region see note to Table I. 
n.a. = not available. 
Source: Authors' calculations from primary data (see Appendix). 
in Africa (for extreme cases in Benin and Togo, the DHS data show that women without 
formal education have well above 6 children, whereas women with some tertiary educa-
tion have only 1.3 on average) and in parts of Latin America (e.g., Guatemala 7.1 versus 
1.8, Bolivia 7. I versus 2.2, Brazil 5.0 versus 1.5). 7 Asia and Europe have an intermediate 
position, and Northern America shows virtually no fertility differentials by educational 
level. 
Table 3 lists the educational fertility differentials as estimated on the basis of country-
specific data for the 13 regions for 1995-2000. 8 Differentials by education for the 13 re-
gions were estimated using all available information on the level of individual countries, 9 
including qualitative information for the countries without good data. The estimated rela-
tive educational differentials were then applied to the total fertility rate (TFR) and to the 
age-specific fertility rates for the 13 regions in the context of the multi-state model de-
scribed above. 
On the assumption that interregional migrants are usually better educated than the gen-
eral population, migrants were allocated according to the following shares: 10% to the no-
education category, 40% to the primary education category, 40% to the secondary educa-
tion category, and 10% to the tertiary education category. The multi-state educational pro-
9 
These comparisons are also influenced by the different age compositions of women in the vari-
ous educational groups. 
The aggregate total fertility rate for the period 1995-2000 by region was calculated from United 
Nations ( 1999) country estimates of age-specific fertility rates weighted by number of women 
by age. 
Information on sources of data is given in the Appendix. 
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jections also require data on the transition of children from one level of school attainment 
to another. In our model all children are born into the no-education category. Transition 
rates between educational categories for the starting period were calculated and estimated 
on the basis of the most recently available levels of educational attainment and enrollment 
ratesforagegroups5-9, 10-14, 15-19,and20-24. 
Assumed future trends in the aggregate levels (i.e., over all educational groups) of 
fertility, mortality, and migration for each world region follow the new IIASA world pop-
ulation projections and are extensively documented and justified elsewhere (Lutz 200 I). 
The future educational fertility differentials are assumed to follow an algorithm yielding 
gradually diminishing differentials as the level of fertility falls. Future transition rates 
from one educational group to the next are subject to alternative scenario assumptions as 
discussed below. 
Results 
Two scenarios are presented here. The "constant transition rates" (or "constant") sce-
nario assumes that no improvements are made over time in the proportion of a young 
cohort that acquires different levels of education, while fertility, mortality, and migration 
trends follow the IIASA central scenario as discussed above. The "convergence to North-
ern American transition rates by 2030" (or "American") scenario assumes that all regions 
experience linear improvements in their enrollment that will bring them by 2025-30 to the 
school enrollment levels of Northern America today. All children will receive at least 
some primary education, and up to 98% will receive some secondary education. Participa-
tion in tertiary education will increase to 55%. The "American" scenario also implies clos-
ing the gender gap at all educational levels by 2030. 
Figure 2 gives the starting conditions in 2000 and the results of the two alternative 
scenarios in 2030 for the aggregate world population. Information is given in the form of 
multi-state age pyramids for women in five-year age groups on the right and men on the 
left, with the shading referring to different levels of educational attainment. The improve-
ments in schooling over the past 20 years are clearly visible in the form of smaller propor-
tions without formal education in the younger cohorts. But the figure also shows that a 
wide gender gap in education still exists at the global level. The longer-term implications 
of this are visible in the second pyramid giving the results of the "constant" scenario for 
2030. Because of past declines and anticipated future declines in fertility, the age structure 
of the world is expected to grow older. In terms of education the "constant" scenario pre-
serves the gender bias in the current educational system. The "American" scenario in con-
trast shows another possible future in which, over the coming 30 years, Northern Ameri-
can enrollment rates are being approached. This would significantly increase the educa-
tional attainment of the world population below age 30 and narrow the educational gender 
gap. The older labor force will not yet be affected by 2030. This illustrates the slow speed 
at which recent and current investments in education will affect the educational composi-
tion of the total population. 
Specific regional comparisons are much more informative than the global averages. 
Figure 3 compares the female population of China (plus centrally planned Asia) with that 
of South Asia (mostly India). The pyramids have an unusual shape because they compare 
regions rather than men and women. Although in 2000 China and South Asia are roughly 
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Figure 2: Population by age and sex and by estimated level of education for the world in 2000 
and projected figures for 2030 according to the "constant" and "American" scenarios (mil-
lions) 
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equal in terms of total population size, the Chinese age structure clearly shows the effects 
of fertility decline over the past three decades and, more importantly for our context, shows 
the major investments China made in female education as compared to South Asia. The 
results for 2030 also demonstrate that this legacy of the past three decades cannot be fully 
overcome in the next three decades, even under the unlikely assumption of attainment of 
Northern American school enrollment rates in India. 
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Figure 3: Female population by age and by estimated level of education in China (plus central-
ly planned Asia) and South Asia in 2000 and projected figures for 2030 according to the "con-
stant" and "American" scenarios (millions) 
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As comparisons based on Tables I and 2 show, some regions are likely to see remark-
able progress even in the case of the "constant" scenario. Most impressive is the case of 
China, where the proportion of women above age 15 with secondary education would 
increase from 35% in 2000 to 60% in 2030 and that of men from 51 % to 71 %. In North 
Africa and West Asia, the proportion of women with secondary education would increase 
from 20% and 23%, respectively, in 2000 to 35% and 37% in 2030. These expected im-
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provements are a direct consequence of past investments in female education. In sub-Sa-
haran Africa only minor improvements in educational attainment can be expected because 
of this time-lag effect in the transformation of the composition of the overall population. 
In a number of African countries recent declines in school enrollment rates even imply a 
deterioration of the educational composition in the long run. 
On a global level the "constant" scenario implies that in 2030 18% of women above 
age 15 will still be without any formal education, hence will be mostly illiterate. For men 
this share is only 8%. Under the "American" scenario, the share without formal education 
would only decline to 16% for women and 7% for men by 2030. This slow improvement at 
the lower educational end of the adult population is again attributable to the great inertia of 
the transformation of the educational composition of a population over time. It also shows 
that the officially adopted benchmarks for achieving goals set at the 1994 International 
Conference on Population and Development in Cairo (United Nations 2000), which in-
clude halving female illiteracy within 15 years, that is, by 2010, are unrealistic. Even un-
der the very optimistic "American" scenario, this proportion will not be halved until around 
2030. For tertiary education, the results of countries' efforts become visible more quickly. 
While presently 8% of all women and 11 % of all men in the world have some tertiary 
education, by 2030 this would increase to only 10% and 12%, respectively, under the 
"constant" scenario, but to 17% and 19% under the "American" scenario. 
We now point to the results of one special scenario that incorporates a second-order 
feedback, from mothers' level of education to girls' enrollment ratios, which goes beyond 
the first-order feedbacks (compositional effects) of the "constant" and "American" scenar-
ios. Taking the "American" scenario as a basis, this special scenario assumes that the edu-
cational transition rate for secondary and tertiary education in any five-year period in-
creases/decreases by the same rate as the change in the proportion of women with second-
ary and tertiary education in certain age groups (ages 30-39 for secondary education and 
40-49 for tertiary education) as compared to the previous period. This self-reinforcing 
feedback mechanism is assumed to cover both the intergenerational transmission of edu-
cation and the fact that better-educated populations tend to be more productive and in turn 
invest more in education. The results, given in Table 4, are compared to the "constant" and 
"American" scenarios for the female population aged 20-64 in China (and centrally planned 
Asia) and South Asia. Because primary enrollment was not made subject to this feedback 
mechanism (the "American" scenario already assumes a strong trend to universal enroll-
ment), the proportions with no education in 2030 are identical in both scenarios. This 
proportion is almost ten times larger in South Asia than in China. For the higher educa-
tional groups this reinforcing feedback mechanism results in a clear further improvement 
of the educational attainment structure in China, whereas in South Asia it results in some 
interesting bifurcation. As compared to the "American" scenario, the proportions in South 
Asia with primary and tertiary education increase, while the proportion with secondary 
education declines. This may partly reflect the bifurcation in Indian society, where the 
assumed intergenerational transfer in education tends to produce a sizable highly educated 
elite on the one hand, and a large group with lower education on the other, with the inter-
mediate group of secondary education diminishing. 
The changing educational composition of the population is significant not only for 
individual development and a country's social progress and economic performance, but 
also for the relative weights, productivity, and competitiveness of major world markets. In 
this context it is useful to look at absolute numbers of workers by skill levels rather than at 
the proportions with given levels of education. Figure 4 compares three economic mega-
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Table 4: Estimated educational composition (in %) of the female population aged 20-64 in 
2000 and projected composition in 2030 according to a special scenario considering feedback 
from changes in the proportions of educated mothers to the secondary and tertiary enrollment 
ratios of girls, compared to the "constant" and "American" scenarios for the China region 
and South Asia 
2030 
2000 ~'American" 
with feedback "Constant" "·American', 
China region 
No education 21.5 3.6 3.4 3.6 
Primary 41.0 25.5 26.0 27.8 
Secondary 35.3 50.9 65.5 51.5 
Tertiary 2.2 20.0 5.1 17.0 
South Asia 
No education 68.1 33.0 35.3 33.0 
Primary 14.6 38.6 45.4 36.7 
Secondary 15.3 13.5 15.7 18.6 
Tertiary 1.9 14.9 3.7 1 l. 7 
Note: For countries included in China region see note to Table I. 
Figure 4: Estimated population aged 20-64 years (in millions) by levels of education, accord-
ing to the "American" scenario, 2000-30, in three economic mega-regions 
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regions of the present and future (Europe and Northern America together, China and cen-
trally planned Asia, and South Asia) in terms of trends in the size of the working-age 
population (age 20-64) by educational attainment. The data are taken from the "American" 
scenario. At present China clearly has the most numerous working-age population of these 
three regions, but its educated population (secondary and tertiary together) is still smaller 
than that of Europe and Northern America combined. In terms of the educated working-
age population, South Asia is far behind, with less than half the size of the other two 
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regions. Over the next 20 years, South Asia is expected to surpass China in the total size of 
the working-age population. But in terms of the educational composition of the popula-
tion, the difference between the two regions will be striking. While in China in 2030, some 
73% of the working-age population will be better educated (secondary plus tertiary), the 
fraction in South Asia will be only 40%. The main reason for this divergence lies in the 
differences between the two regions in their investment in primary and secondary educa-
tion over the last two decades. Among the three major world regions, Europe and Northern 
America will continue to have the highest educational levels of their working-age popula-
tions, but in terms of absolute numbers of educated people will clearly fall behind China. 
Over the next three decades China's educated working-age population is likely to increase 
from 390 million to 750 million, while that of Europe (without the former Soviet Union) 
and Northern America together will increase from 430 million to 510 million in 2030. 
These future changes in the numbers of skilled workers are likely to have far-reaching 
consequences for relative weights in the global economic system. 
In terms of policy priorities, this study has demonstrated numerically the importance of 
near-term investments in education for the long-term human resources of a country, thus 
confirming an often-held qualitative view. There is convincing evidence (e.g., Lutz 1994) 
that, of countries that were at comparable stages of development in the 1960s, those that 
invested heavily in education do better today by virtually all health and development indi-
cators. Inversely, cutting back on education and even risking declining enrollment rates, as 
has happened in many countries in the course of structural adjustment programs, is detri-
mental to a population's long-term future. 
Appendix: Sources of data and methods 
of estimation 
The regional decomposition by levels of educational attainment was based on individ-
ual country data. These were extracted mainly from the UNESCO Statistical Yearbook 
(1995), but also from the OECD Education Database 1999; the EUROSTAT Data Base; 
Demographic and Health Surveys, 1988-98; the League of Arab States PAPCHILD Project, 
1990s; and several country censuses. (Detailed information on the source for each country 
is available from the authors by request: goujon@iiasa.ac.at) Data obtained from UNESCO 
yearbooks on the adult population according to the highest level of education attained 
were collected during national population censuses or sample surveys. UNESCO presents 
the data available from the latest census or survey held since 1979; they are either provid-
ed by the United Nations Statistical Office or derived from national publications. The 
range of countries included was representative of each region and was aimed at maximum 
coverage. The regional coverage was estimated at more than 95% of the total population in 
2000 for China and centrally planned Asia, Northern America, Pacific Asia, Pacific OECD, 
and South Asia. The coverage was between 84 and 89% for Central Asia, Eastern Europe, 
former Soviet Union, Latin America and the Caribbean, and Western Europe. In the three 
remaining regions, West Asia, North Africa, and sub-Saharan Africa, the coverage was 
between 60 and 80%. 
Some adjustments had to be made to the data to make them conform to the format 
needed for the projections. These were mostly of two sorts. First, adjusting the data to fit 
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the 2000 base year was required in most cases unless educational composition was avail-
able for the period 1996-2000. The age groups were moved up to reflect the aging of the 
population. For instance, if the population in the age group 20-24 was available for 1990 
for Pakistan by education, the data were shifted to the age group 30-34 for the year 2000, 
and so on, for all age groups. The second adjustment that was often needed was related to 
data not available for all age groups. Sometimes the educational attainment of the popula-
tion is available for age groups broader than the five-year age groups used for the projec-
tions. In this case the same educational decomposition was used for the broader age groups 
as for the narrower age groups. Education data were often missing for younger age groups 
up to 25 years of age. The missing data were then approximated by using data on enroll-
ment at different periods of time; such data are usually provided by UNESCO in its year-
books. 
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